Summary -A crossbreeding experiment using Large White (LW) 
directs, maternels, grand-maternels ainsi que les effets d'hétérosis directs, maternels et paternels ont été estimés pour les caractères de productivité de la portée: nombre de porcelets nés totaux (NT), nés vivants (NV), sevrés (NS), poids de la portée à la naissance (PPN) et à 21 jours (PP21) ajustés ou non pour la taille de la portée, taux de survie de la naissance au sevrage (TS) . Les porcins -paramètres du croisement -races chinoises -caractères de reproduction
INTRODUCTION
Improving sow productivity is a major way to increase the economic efficiency of pig production systems in the future (Tess et al., 1983; Legault, 1985) . Due to their exceptional reproductive ability, some Chinese pig breeds could play a prominent role in achieving this goal. Comparing the reproductive performance of 3 Chinese breeds (Meishan, Jiaxing and Jinhua) with that of 2 French breeds (Large White and Landrace), Legault and Caritez (1983) have indeed shown that the use of half -Meishan and half -Jiaxing dams leads to a significant increase in sow prolificacy. Unfortunately, these breeds exhibit very poor productive performance, so that the economic value of half -Chinese sows under intensive European production systems is questionable .
Several other crossbreeding systems can be proposed for taking advantage of the high prolificacy of Chinese breeds (see for instance Sellier and Legault, 1986 ).
However, the high number of possible systems makes any exhaustive experimental evaluation almost impracticable. In this context, the analytical approach developed by Dickerson (1969 Dickerson ( , 1973 The general &dquo;3-step&dquo; design of the experiment is shown in Fig. 1 (Fimland, 1983 (Henderson, 1984) (Legault and Caritez, 1983) and, for MS sows, with results obtained in China (Cheng, 1983; Zhang et al., 1983; Zhang et al., 1986) . One exception concerns feed consumption of lactating LW sows, which is much less important than previously reported by Legault and Caritez (1983) . In addition, LW purebred matings lead to somewhat lower litter sizes at birth (NBA) and at weaning (NW) than figures usually obtained in France for that breed (e.g. Benoit et al., 1987) . This could have led to some overestimation of direct heterosis effects and inversely to some underestimation of direct additive effects on prolificacy and litter weights.
The effect of parity on prolificacy is somewhat different from the usual literature results, which generally indicate a linear increase in litter size between first and third parities. A similar trend (i.e. a lower than expected performance of second parity females) had already been found by Legault and Caritez (1983) . However, this effect is not specific for sows derived from Chinese breeds, as several authors have recently reported similar results (see Clark and Leman, 1986) . A common explanation is that high first parity litter size would increase sow weight losses during lactation and affect their subsequent litter size (Hillyer, 1979; Clark and Leman, 1986 ). This could be the case in the present study; parity does not affect total weight loss of sows but, as first parity litter weights are lighter, net weight loss of gilts during lactation is probably higher than weight loss of sows. Otherwise, the increase of litter weight with parity is a well-known result (see for instance Schneider et al., 1982; Buchanan and Johnson (1984) (Sellier, 1976; Johnson, 1981; Bidanel, 1988 1) The great genetic distance between LW and MS breeds. Heterosis level is related to between-breed genetic distance (Glodek, 1982; Lefort-Buson, 1986 ). This distance can be characterized through the comparison of allelic frequency distribution at marker loci in each breed (Glodek, 1982; Brunel, 1985) . Unfortunately, the low number of founder animals of the French MS line makes it difficult to check this hypothesis. The only noticeable indication concerns the highly polymorphic swine major histocompatibility complex (SLA): among the 5 haplotypes found in the French MS line, 2 also exist in the French LW breed (Christine Renard, personal communication).
2) The existence of some inbreeding in the MS line. Crossbreeding involving inbred lines generally leads to high heterosis values (Sellier, 1970 ). Yet, this hypothesis is quite unlikely. As stated above, the experimental design has kept inbreeding at a low level (< 5%) so that its effect should be negligible on the basis of average literature values (Hill and Webb, 1982) . On the other hand, the existence of some prior inbreeding could not be verified. However, it should not be very high, as parents of founder animals were not closely related.
3) The existence of a dominant major gene for prolificacy in the MS breed. Due to the complexity and the high coefficient of variation of litter size, testing this hypothesis requires considerable experimental work. The existence of a major gene for embryo survival can theoretically be tested from the data analysed in this study through the analysis of F2 and backcross litters distribution. Unfortunately, our present data set is insufficient to draw conclusions.
The other genetic parameters are more consistent with literature results. The lack of paternal heterosis observed in this study seems to be a general fact, as pointed out by recent reviews of Buchanan (1987) and Bidanel (1988) . Pani et al. (1963) first reported significant grand-maternal effects on litter size at weaning. Since then, several other estimates have been reported by Smith and King (1964) , Legault et al. (1975) , Nelson and Robison (1976) 
